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Abstract 



PURPOSE:To provide a static RAM which is highly integrated and has a low power 
consumption and can be operated with <=2V low voltage. 

CONSTITUTIONS low-power consumption boosting circuit 51 is used to raise the voltage 
of a word line 58 or a memory cell feed line 59, and the internal voltage for write of a high 
resistance type or TFT type memory cell is raised. Since the low-power consumption 
boosting circuit is used, the reduction of power consumption for wait as the feature of an 
SRAM is kept. Since the high resistance type or TFT type memory cell is used, high 
integration is obtained. Since the internal voltage of the cell for write is raised, a difference 
signal on a pair of bit lines is increased and the operation with <=2V low voltage is possible 
at the time of read. 
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AV^Lfc^tfe^ 12 6 ic^-f J: '){:t"7 h*$oo 

li^4f0-Cfc5 o Lri»Lfca*<b, 17— K»<J0 n H" co 

•7" K»c0«££ 1 . 5 VU±\z&&-tZzklz£r>X 
WfrX t(D$h%:frm?t% 5 C }i & 5 a 
[0 0 4 2 ] ^^P^co^-^^j^^ijco^- K K^-f /< — 

[0 0 4 3] m7(D\3}?&mX\ 7U±Xf = -y, 70 
McX^3-5^ffla«ffiiB^-, 7 2, 7 3, 7 4liPM 
OSFET. 75. 76, 7 7 liNMO S F E T . 7 8 
t*? — K*$. 7 9 fi^^e 'J ir^T u — -C£><5> "7— KK 
7>f'<li7 5, 7 6, 7 2, 7 3 A»<btt£ N A N r DOSS 
7 4, 7 7/J**>J5C*-f >"<—91°11&f>*hMf$.*tl 

£fc. ffl7(nmffimx*',*8 OhfcPM^^tfcSJS. 

8 1. 8 3. 8 5, 8 6!iNS^7x/K 8 2, 8 4 ii 
PSC0r7^ /U 8 7, 8 9l3Pf-vy^/kV!OSFE 
T, 8 8, 90fjKff y^/UMOSFET, 9 Uifli 
PNgfiO^x/U. 9 2li«l'PS«)f>i/UT'*5 1 *3g 



ffi) ItMSpS — l 2 0 8 8 2 

F ETiC^^^JEVcciaiiC^-JE^nfcSlEVch/iifn 
co" M" cogfES: Vch(Z, " L " coSESrt^lffiSffi Vss 

/p, -co.): 0 4 4: ^C7- K K? ^ '^fiffi-cKiSSSE 

[0 0 4 4] -77, IfifradJrjot^Td, x^'^ — ^^co 
H^^VcccoftfijriSJE^n/cN^^^S 1 fizBfix* 
HfcMOS FET8 7 k. VsscO«ffl[«zH2E P -7 

31^8 2J:WJIl/cMOS F ET 8 8 /V b f£/5t * 4x 
<>, £7c. -7— K K7>T ^<^co[£lKfiVcc.J: »Jii[i^*E 
Vch*fflt*5co-CN ^x/U8 1 J:»±«*tt<0*6«5ix, 
VchoOSli *w@7e * 4x/c N 7 m 8 3 CfiS/S $ Hfc P M 
O S F E T 8 9 k P 7x/i/8 4 ICffM * Ixfz NMO S F 
ET 9 3ri*<b«fi8;£n5* si .J: OCLtlocoS^o 
/ctilE^fflL^7» K K7^A-^to" 
(fi"C*>5 0 * 7t , ^^'Jt/ujIffl^bi-^N^MOS 
F E TM^NS7x/K) 1 {zm^ihtzm^PM^ zsl/\s 
9 2 0O4"Cf^S ~ tCiot, IS8 0 fc««WKI*ej* 

[0045] *«w<o«B=^36tiiiM^^n y ^latrta 

[0 0 4 61 HSilfc^T. 5 1 fi#GElHJS§, 5 2li7 
-KK7^f'<, 5 3{il^MOSFET, 5 4, 5 5, 
5 6}}. TFTS(0^'Jt;K 5 7l±SEIslS5 1C 
.£ •JmSMtEVccJ: t>**4«EEVch«w#IEAix^» 

[0 0 4 7 ] HS^IIte^J^jfiffJIlUVcc^ 1.2V, 

Vchd» 1 - 8 V6OH#60«> ^ rz. U— •> 3 y&Jft&^Lfciy 

-tr/L-rtgr>coy — KV 1 hfcVcc- VthcoSflE>^#^ iX*4i 

Hg.^/^i^^ib^vfc&It^^^T F Tcof^ffljz.J; «9 , V 1 
d^ttsn-Vcc- vth.i; n *,Ki^«e=cft5, f*or. 
tt^ttJLibUFiw A^rni{rfi^ -=e U ir/u/- KV 1 

5-4-»A^4lliftfs^ (AV) ^fi^ffltCi/K'J. 

[0 04 8] E3 9{i. *^Woo^z<nHffi(5i|co^l;$r7E 
m&){z%Ltcmx, Vcc/j- 1 . 2 VcoiMM^e'J -tr/u^m 



v m sc *r -t & m& tts l &#o t- y h «t fen a v >> 

[0 0 4 9] [3 9 ii^-r J: )*;:<=• y h^^teiij.^- 
U t-'U^lUlEVm^ 1 . 5 V^T'fifi Ast'QX'fo 
*> , L/^L ft # b , * * U ir 'UtgttMfllEE V m ^ I . 5 

«EVmcD*EE£ 1. 5 V£il±lC*ffii--5Z. tSIioT 
tflfoX -t coa&S#5l bit 5 CJ: iz £ a 
[0 0 5 0] ^WcoSHcoHJtWco^a y^HtrtB 
i£JF2co-> ;au--> 3 y&giSrd] i 0{i^-r o 

[0 0 5 1] il Od&l^T, 1 0 1 fiftfl|fiEfg±l£] 
SS. 5 2l±7-KK7-f/<, 5 3li*JfMOSFET. 
5 4, 5 5, 5 6 11 KfilTiaXttTFTSflO^^U-fe 

>K l o 7 i±^mf£m±\H}mi o l izj; 9«16«ffivss 

ir/i4S®» % 5 9tt!7- KITe*>5o *3Slfc«lT-«±, ft 
mJEE^^SSg 1 0 1 [zX *}«S$nfc«ffiVbb4:f7- K 
K7>f'<5 2U:»*U L" coitf££ 

VssJ: 0 t>/J^t^*o«BEtwi-5 a -to— ?j, x-t'J-tr 
^WglMOS F ETCQL^^fSSEESrSEBiMOS F E 

tool ^wksiej: •) t>/hs<-ra*ffi-c*>s, 1 #.3it£ 

[ 0 0 5 2 ] Ull 06O3HSW^>ft«BIHVccAl 1 . 2 
V, SiMOS F ETtf>L£l*ft«EO. 1 V. ffiftM 
O S F E TcOL £ WitfliffiO. 7 Vt"> S ^ U — > a > 

/ — KV l l±Vcc-Vth«o«E^»#S44xS)&s, tei* 
MOS F ETtf>L#l*fltttffiVth&/J*$< LT*>5co 
T\ BSWi:^ * »J-fc>M*iffl$<7w — Kv i ooHGEfiVcc 
■ f+i£ST'ifi5< "C* 5o (4oT. ^coSSt^UB L -ftf^iz A 

[0053] mi i j±, Hi 0 5:^L/c^l^(DgE^ 
n$*5i3lMO S F E TOO L * V*IMKEtZ*H-5 ^ h*&<0 

P^coL ^^fttHCEfiO. 7VT'ft5 fl 
[0 0 5 4] 11 1 {Z^-f£ OCtiSMOS F ET^L 
*l*lit«EE#0. 7 V60B#{-}iir'*y hltcO*Efefg A V fj 
HiA/Jf 0"C*>5, L^L<C^"b. fiSMOSFETco 

* £ < ft 5 a it o r , -^Ute^Ionif^ , > y 
■fe'HOCHlMO S F E TOOL £ WttflJE 3:0. 5 VETF 

[0 0 5 5] — 3f. *nfe&ttzlrj\,>xi±* U ir/ucofc 



»MSP5 - 1 2 0 8 8 2 

F ET^L^^daigJE^(g:<^r^)fc^^, ii# 
07- K h'7-f .'<T-ff ') X 7— K#fc#" L" «flg 
*<o«EESr Vss!C L diSMOS F ET£.iI 

y > K ' < «flt -> if An * it * - £ ( I & 5 0 I T\ ' ft m 
GE^^SSS 1 0 1 IZ£ n «£Lfc«EE«:flH*T, 7- K 

U — ^«8ES:'h5< ta:i«J^ (Hi 2iC7- |> 
l$oo" L" (OmiElztfir % i ir/u^ <9 en >; — ^SStc^^ 

+ a 

[0 0 5 6] gl 2C*tJ:-}l:. 7— KJftcO" L M oo 

lilt -r'^V .^oopfffifflPiaSrEI 1 3{z^i", 
[0 0 5 7] *«Wco*Eg<soj|lftlW-ei±BI 1 3 C5n-r.t 

ffiVcci«»«EVccJ; «9 ^S^mEVchir/^iE^S 
K /<N ANDIaJffioONMO S F E T 

< V^<- ^©SegcONMO S F E TlCf^gJtliftfiVssJ: «0 

^te^msvbbomffi^fn^Di-^. cooj; o^sgsts^ 

L " coS(E$r VhbJwi-5 c i:/;»-C# -5 ., 1 
onjij^S^? OttVsscOBt. M ANDEIB<ottS*J± Vc 

**3IK*tl»" L " ic 5 ^» , C 00 J: •) ^ t * — K K 
7 ^ / < co g|5 T K ji *Sft /i s ffiii 5 C t it t£\, \ s 
[ 0 0 5 8 ] — ij % m 1 3 cOlSfffilKCfct^-CJi. K^'n 
— ^ifiCOlHlKliVccCO^filrjZlB^S^fcN^ai/US 1 ^ 
JcSfit^nrcMO SFET87i, Vss^lfiCij/E$ 
Htz P ^ni/US 2 CM^iitMO S F E T 8 8 /Wbfl* 
BftSibS., Sfc, «7- K K7-Y ^^oomsSJi Vss.t (S 
1 ^IJE Vbb^rffl^^60T\ £fi t (±7^1 >N 7 ^ /K'll 
WS^I6»*IXVbbcO«ffi(ZH*S*Lfc P 7x^8 4C^ 
bilf:NMOS F ET 9 3 tN^x/U8 3 dfE b;f bit P 
MOSFET89M.]:oTM$il^, ^7t. / * U -tr 

/U9 I !3H^iXfc^^PM'>3i/U9 2 0^{-f^5 - u t - 

[0 0 5 9] *^(nSz. ^H. SCg«oHt£CTr'(3:. 
^/E0K5 1 ^7t{iftmi£M4(£]?g l 0 liffl^ti^ 

ifS"?^'- V^f^x-^ -5 S R AM604#ig/ii^^4tT L £ 

^ a: ^^ co ?j| ^ t ! c -t: -f . 

[0 0 6 0] 1)1 4(5. *KW^S35L<n||SgCTcoya y 



(7) 



[0 0 6 1] Ml 4iZ}o^X. 1 4 1 \ttbffl$m'<'l'X 

i4 4(±>fyt i y^[H]ig 4 l 4 5{±£-EEEI», ueii 

W**8t SrsEt* i: "t- S *s K« 4 ^ < /u ^ «: 4 Ib'IW 
41 'h * L /H&S £ 

^*«£II]ES 1 4 2 Srffli^o 

[0 0 6 2] SRAMdirafi^ »«5«MH 
3§±0?§ 1 4 1 fi^ *y 7Mr U ? h ft C S ft »" (Z J: 

'U^Srf^t^o >e>^0^i 4 3fiZ<7V</u*£" 
fflfflLT. VccJ:9 t>*#4«EVchS:**i-5^, S 
RAM^B^«|gi:*>»)V chC9;ft ffif # * # I X 

/u * ig/jrco X' z.mzSx. 4 d £ X£ 5* 
[0 0 6 3 ] »«WSwf±CS«*IC±i5lb^ffl 

»««/B'<'i'*«£II]|gl 4 2 /</u*£¥iJffl 
LX Vch^r^>fc c V^lH]ggl 4 4-C-14LTlftarl^ 
i~^5o ?£oX, *Hlf£MtZjo^Xfi, #JE[Hl^l4 5(D 

[0 0 6 4] HI 1 5 it^^M<r>^^<OMMm<Dzfa y 9 

[0 0 6 5 1 0 1 5C0*Ht£eiJ(wio^Xf3:, ^StoHfe 
fifil^yn y ^E](7)||tfe0iJ(z*Dx.X, Vchf^T^ * 1 5 

i^^»:i5 fl **Jfiffi»z*ji*xt±, vchf ^f^^ 
l 5 ii:j;«}«tn(tf l 5 2\zXD^mmm^^^ 
3££[e]S§ l 4 2 £rSMWi-*o VchcoUffi^T 

4 VchcoaiE/^* # < 4 J: 9 Jz +■ 3., z 09 J: 9 4 
*«i»ffl/<w«t0Sl 4 2co^'fl^^ift5J: 

[0 0 6 6] S3 1 6 fi, *«?«oS-t:(O||liSgiJco(H]gS0 

tmftmz&m^fttz$:^Ltih<DX\ « * x x 

< /u * & « £ x* 4 f#tl0#ffl ' < /u x W ± E (o #J 

[0 0 6 7] il 6!:iotX. I 6 1 Ji^jftiiHSg. 1 
6 2, 1 6 3. 16 5S£«jXK. 1 6 4. 1 6 6li^ 
K, 1 6 7 li^yryf, 1 6 8, 1 6 9. 1 7 0 
14 y— K, 1 7 U^fyyiEjS. 1 7 2 15^^70^1 



(3) *£B3¥5 - 1 2 0 8 8 2 

7 1 cOffi;ftT*#ffi$;llfcttEE, 1 7 3. 1 7 4{iNMO 
SFETt*5 a ^SISWz&i >XJ*. /-K168I: 
fet *X'<'U.* L . zcoA/u j< 4-ffli^Xst? >t*[h]K 

W*ia « 1 jc o x **it w t z ^ x ^ < ^ ^ « ^i- s «« 

4WT«c»f«-r5 a 13 1 6co«FBB®«c*i^T, ^Bb*l*S 
1S1 6 L" "T^r;^. MO 

5 F E T 1 7 3, 1 7 4*4*7ttffl(Z*Si:-4"5 0 -t*3 
J:. / - K I 6 9co^EEJxVccZMb K 1 6 6 CO 

«JU*T2 a v3K*fcBu i-/jri^*>vcc - 2 a vcoms 
= >r>^ 1 6 7 nl^^iiri ^/ci 
iffii, «SK*K1 6 3CJ:oXSSc«$4x, / — K 1 7 0 co 
*Ett»^Cw(6T-rs« ^X, WMOJ: Kl 
7 OCOmnE//^— K 1 6 9 6DaiE iHlTCiofcl*, s 
©jJStl^l 6 10»#X-^lftiiB3ScOfcti*«ffiVo^" 
H" ^flMiCixfc-Too * MO S F E T 1 7 3, 

1 7 4^SiMSIl:i§o -tZb* /-Kl690tE 
^Vcc/^tb^V^-— K 1 6 4cD^;{£P£T»A V*r3IWc 
StC±#-f5o — = V^V+J" 1 6 7«zHSSftjRl 6 
2COMM2 I H±5 3E«i«aHR l 6 3comffi I lzj;5 
S^l<o?|#^Pt*gIWi:t3:ia I (z«fc.5£«j*i*5z:fc 
ritxh, t£oX\ /-Kl 7 oco«JE^±#L^5o 
"t©aWM(3)«z/j:5 t s /-Kl 7 Oc^mQE^ /-Kl 

6 9 coHfE/^ [^11:^^*9 . SlbittliSl 6 lcotti^^S 

4., ceo 0 ^tbf^^StzlS^il^n^c £iz£ 9 . 
HSbii*iig l 6 l ootb^^ffi v o !Z}i/</u^^60®IE^ 
ftt^: tJZ^5 3 zcoi: ^/</uxco/i)^ f (inyf' 
>^ 1 6 7 co'^a^rC t i: , 
f = I /2CAV 

x^-^b4xon ^/t, cz.-e^K<c?B»«af4 1 6 3 , 
i 6 5 coSgftasszaffin^^Stti^BbiitBS l 6 i iz^n 
<C«8l^-e*5 a ifi*^«#ftfl!ls]»lwjo^TjnjOin 
ft/</u*||EE£*#3Jzl:t U >^^-->u — -^/^ffll^4xx 
J J > u -5^ coif^^^^co^^coMiim 

/)^*6-e*)4 a (lot, *«9!<ao?Bzz. SH(OHt£Mco 
*X. *llffi0iJco/<yu^mJE^^lHl^^ffli>]t#JE[E]ifS 

[0 0 6 8] |17 *4*«^<«* ACOHJEtfiJCOlHliSIll 

x, n i 4co*fgp^co®3[co|i*Efjfijcoyn y tm&nm. 

■t o ^ {S 6^ ^ 0 2£ L o ^> X ^ 5 4 
[0 0 6 9] II 1 7 fZiol >X 1 7 1 fifii^B#ffl^</U^« 

±085. l 7 2 Ji-^'i^^riifg-f Z>fctb<n®& % i 7 3 
. 1 7 5fi(H 1 6 60*^oo^tco3ISggiJx 



(!)) 



4*[JB¥5 - 1-2 0 8 8 2 



[0 0 7 0] ^^^^JT^^T^omSt^lEl^ 1 7 6 

it. mW^-n^fc 1^938 B(n&mtzfc?bmn¥- 1 - 
2 3 1 5 6 9^£ff7fcFil£$Ico£fi£i: Lt^2¥8 
2 9 0 co^gip 2-225041* tfeWfiL^fclsl 

0 0 n AWTcOlfi»ac««jlRif»5c t^T'So, ffio 
"C . CCDH;^ 1 7 6 £?#t$B$^>e>X[u]*g l 7 4 

N AND V— h&AJb, irCiCC S ft ^§-£r A;fb'j :i 

E«IS§t::J;^. ttflEBSicte 'J > y^-*>u— y i 7 1 £fi|ffl 
LfcMfjift'Oi^izJ: ^ < x h+ftftm. 

7*^>-u-y 1 7 1 ffi^T(S:*«**^-C*>^'< 
^^iSE^ l 7 5 Srffl^r#BE«ffiSr«afe+5C ±fr 

*H igfr'Jco / wu .x fl;/£M^[H] & & ffl ^ fc #BEIe] £ ffl ^ 
^Cil: J: ») . (6;ffi»»^Tfi«ffiiJi^Brffi& SRA 

[0071] n 1 8 it, ii 7 <n*%£m<nm t^nmm 

(nftm&fini, ;aU-> 3 >-ffiff?£^ Ltz i>(r>xfr& , 
ccop^cnvccti 1 . 2 V O l 8 Iw^-r.fc -) (cEI 

0 . 4 ju. A a T t Si y> X 'J * * < ffl] x. h 4 1 T t * o C i ;b 

Voh60^EEf3:#J±$4L, I.HVICILT 

ftrea^teft s r AM^^fft^-^ c ^ ^^rsB-c*>$ - 1 
[oo72] mi 9 \**mw<»miL<»nmm<r>®&m 

[0 0 7 3 ] Hi 9(c^*i>r 1 9 l fiifcf1^P#ffi'wu.x?g 
£IhJ?&, 1 9 2l*'*'isX*:mi&1rZ>titb<ni£\& % l 9 3 
n&m$m<ntf>F^7\5\ft % I 9 4fi(#ft0#fflco^f> 
t^yglB, 1 9 5Ji?$|»B#ffl<n^</ux*^[s]S. l 9 

Sii. Hi 8co*«KcoSA«n3|tt«i:|s]i:x**>*) . £ 

% ?j "C < /i- * ik<n MfE <r M £ 1- 5 C t /> s HTfigj - 4^ .3 , ± 
fc, SAcnlSJgMiHKft^iBcOx^/u^SifeisJK 1 9 

1 iC(i 'J > y.^-ffl^rfc 1 ) . u ^yv^i^^M 
NANDV- hSrAit. C S ft *£ AJt-o C t i " 



.t *) f#fSU#(c y >• f/ i- •> u — v /}•; ?g^-:r 5 ^ >v ii ^ v 1 
HHJC.J:*). 'J > tf+^u— V*-p]/flLfc*S 

ffl^T ft*EE4r9BS-i-o^. t^Xr* -5, f*oT, El 9 00 

[0 0 7 4 ] §20 ^^0^00^ 1 0 cnHttP»J(D|llSS 
f! J: ffi <r =p L ^ c/^ x ih Z . * life PI 5 co ^ ^ 

« 2 co SISfifH X «) h J: ^ S &«CE T-« -5 it 6 d t 

» * i a ,y> ^ tt QE ( i v c c w Ji i vi j i x $ / c ^ ^ c co tt S b 

«A*Ki8Sib^c i: ji»T f>f — . >>"-v— t-/b ■ 
i-y • v 'J -y K - *-r— h ■ * y ;y. # y ^ — ^ ■ 
^ x . >~ 2 0 . -t">'<— 113 8 3 I/Vf)i3 9 0 W 
(IEEE Journal Of Sol id-State Circuits, VOL. SO20, 
No. 1 February 1985. pp. 383-390) {Z J^St $ AlX ^ <> , 
f'tot, ^^m<nm2(nnMWX\tm^^Vcc/)* 1 VJi 

"C <fo<3 Z t ! t L X t % <3 , 

[0 0 7 5 ] [320 n^Jl ^r. 20 lij7 - v =7 i 

•^t/tli, <[>chii '7— K»#EEffl/^u ^, 2 0 2Jx^?t 
MOSMtWlHlK. c|>LDfiftiffM-0 SSjfflJfS*. 2 0 3i± 
liMOS, 2 0 4!iftif-VS^I^MOS, «Dx 
K*Bt4(tB*. Vw(i7— K*S, VNl , VN'Jfi 
/t^y-tr/uftSS/— KoO^JE. VBl. VB2f4tT-y h 
JS, 2 0 6 I1Y ^ -r y-^, cfrYJiYX < -y^SJWfg*. 
2 0 7J±4ti§^— 2 0 8lit>'7>ry7' t 209 

oNMOSFET, iVI 2{iPMOS F ETt'^)^, 
[0 0 7 6] HI 2 0 coHSfip|!-fc-l *"Ci±. WTJCidi 

$S Vw^NMO SFET Ml ^riS L "C Vcc - V thcoft 

ft o iPMOSFET VI 2 L . «7 — KJ*co^; 

f£^*»arf Vcct ») ft«BE VcMC^casn^o -t 
•^?^ct>oh/r» M L ,T r:fto.h. 7— KH<nflMEVw*±Vcc 
- V rht/ntOEi.: fi J; bT y l-$$cn ft gfMO S 

2 0 3 £ tfcig^-</^<n^(^2 0 4Ji. AffirMOSMSP 



(10) 



¥rffl¥-5 - 1 2 0 8 8 2 



O'Vcc- V thcomiEt3:/j:o^^i:-Ctt^T" L " cq# 

[0 0 7 7] i£&mX"\tV— K*/J«Vcc*T*La>±#ib 
<Cl^fc«)»rir/UrtaScoy— KSCEVNK VN2#Vcc-V 
th£ tL^bf, ^ co f£ co SE3t ttl L ift ^ T ^ 
-e r ; ir/L/co^gE^ijgi-c Jr#T-#fc< ft 5G0T'-f-^ft fcT 

tt4>ttEE;ft<4>chAi" H" coijVchCfticot, 'COB* 
f'^ ^eUir/Urtgpco/— KSEVNk VN2cOl ^ii^*— 
^ £ V cc fi^®E i w 4 t-$it -5 C t ^ -C # -5 , tt o 

£3o tw«7 - K*(OtE^±#ttVchl:io"C 

cow— -^^SIELT L*'):ttti^ a ^ot, afcll 

^J'^bCic^ < . fc l VUATcofJS^/Ei/j 

(^^T*BJ:<cS a 12 Ui^^co^l l coHSSM-c^ 
— K^co^fiEffi^Sr.^L/c^coTfc^o m 2 Od^nLfc 

1 (a) coj: dJcaaiHtirfto-CibO , .2 SB 
^£^Ps1ic»£jA^£?7 9/^. dx*r[I]2 1 (b) <^3| 
*6MU:^+*D< -7— KI£6D^j±&^2Pm-C2J£gcoS 
BE^^r^v^BliiStiA^^ib^ft 9 , EI2 1 (c) co,t 

-) irt&i *M,IE t ffii ^iEJEco 2 oGO/</ux(z^Jt , 2 
cn^i, ^EEGOf^JzSt iA^^rfT 9 , El 2 1 (d) co£ •) 
(C^^{cm/E^S< ft 3 X 9icU f*4^B#WJ 

«EE4r«#iitfCt^T*#« a (Sot. *H16M*w JUi . 
f±\ El 2 0(so*«B^<n^ i o content |SM$. '>ft< i: 

[0 0 7 8 ] 

*Ltf(B:**T-75»o 2 VJaT<Offi«JE»i^^rggft SRA 
M Sr H^-f 5 #> 5, 

[OScoffl^ftiftH^] 



[H l ] *JB91cn?K— cojgffiHco S R AM(0 ^ 'J ir >u 

[12] f^^CO^ *^r.< y ^ R AMcOy ^C- 'J ir/UcO(a]?g 

El"?*)*-. 

[H3] K*cC>^£CMO SScoy u fut . f^^co 

£<o / -c- "j -t/up^g|ico> ^ ^- u — •> 3 ^^ff^HiT^o, 
[d)4] -tr/u/^ib^'— ^ ^fjt^ttii-it^-co^ ^ ^ 

im 5 ] *:^WcoS~(OHISe?iJ(J07'n -y '/EI t *> * a U 
[16 ] *«Wco«-co36ttWcOja*S:3t*Wlz5nLfc 
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